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EXHIBIT A 



See Glossary 
Raptor System 



Control Diagnostic and Monitor Subsystem 



J^.ctrn'::;';^^^^^^ - - P'^y--. switch directly controls any 

as Out Of Band Zctil^^^l^ZT^ A" '^'^ ^-nctions. refere^ to 

subsystem implemented bv l«nT^^L */^"r!? Diagnostic and Monitor (CDM) 

bus ( theS bTsTc^^^^^ « kbi l2c serial 

power supplies vli h mets Sft ri^^^^ '''^ P°*^^ «f the 

is availaWe at L inpu^^^^^^ """^^ ^^^'^""^ «° '""g as A/C power 

the following system Wes: ^ ^"""^ '""^^'''"^ ^"P^^'^« 

or monitors 
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• Power supplies - Presence, status, A/C good. Power On/Off and Output voltages. 

• Environment - Ambient and exhaust temperatures, Fan speed, speed control, Fan fault and 
Overtemp indicators. 

• Processor - CPU Presence, Power OK, Overtemp and Fault, NMI control, System reset. 
Memory type/location and Bus/Core speed ratio. 

• I/O - I/O Canister insertion/removal and status indicator, PCI card presence, PCI card power 
and Smart I/O processor Out Of Band control. 

• Historical - Log of all system events. Character mode screen image, and Serial Numbers. 

Control of CDM functions is either intrinsic ( i.e. CDM components act automatically to perform 
the function, such as when a fan fails, the remaining fan has its speed increased and the fan 
failure indicator is lit) or external (i.e. the CDM subsystem gets external input requesting the 
function ). External functions can be initiated from either the system interface port by one of the 
P6 processors or through the RS232 serial CDM interface connected to the CDM External port. 

The CDM subsystem remote access feature provides for remote management of the system when 
the Operating System is not available^. 



^See section on Remote Management. 



Raptor System 
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Write Byte Array Message 
Request 


Slave 
Address 


Typc/RW 


Start Addr 
MSB 


Start Addr 
LSB 


Length Array . , . Array 
N Data 1 Data N 


Check 
Byte 

Response 




Slave 
Address 


Length 
0 


Status 
0/Success 


Check 
Byte 





Log Type 

The Log data type is to be used for logging byte strings in circular log buffer. It is used to record system 
events in the NVRAM system log. 



Read Log Message 
Request 



Slave 
Address 


TypemW 


Log Addr 
MSB 


Log Addr 
LSB 


Request 
255 


Check 
Byte 






Response 




Slave 
Address 


Length 
N+7 


Log Time 
MSB 


Log Time 


Log Time 


Log Time 
LSB 


Log Addr 
MSB 


Log Addr 
LSB 


Log Data 
ByteO 


• • * 


Log Data 
ByteN 


Status 
0/Success 


Check 
Byte 






Write Log Ml 
Request 


essage 










Slave 
Address 


Typc/RW 


N/A 


N/A 


Length 
N 


Log Data 
ByteO 


• * * 


Log Data 
ByteN 


Check 
Byte 





Response 



Slave 


Length 


Status 


Check 


Address 


0 


0/Success 


Byte 
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The addressing of log entries has some special characteristics. 

1 ) Reading address 65565 (OxfffO is special - It represents the address of the latest entry in the log. 

2) Reading address 65564 (Oxfffe) is also special - It represents the address of the earliest available entry. 

3) The address of real log entries wraps at 655 1 9 (OxffeO. The next sequential entry after 655 1 9 is 0. 

4) The address of is ignored on write and the next available entry is written. 

5) To read the entire log in forward time order, read entry at address 65564. This returns the first log entry 
along with its actual log address. Increment that address by one and read that entry. Repeat the last step 
until status indicates failure. 

6) To read the entire log in reverse time order, read entry at address 65565. This returns the last log entry 
along with its actual log address. Decrement that address by one and read that entry. Repeat the last step 
until status indicates failure. 

7) To keep a complete external copy of the log, first read the entire log in forward time order and lemcmbcr 
the last valid entry. Then periodically read forward from the icmcmbered last valid entry to the end and 
add that to the external copy. 

Event Type 

The event data type is to be used for alerting external interfaces of events in the Wire Service network. 
Event memory is organized as a queue. The queue will probably be quite small (< 20 Events). Writing an 
event places the event ID at the next available entry, unless the last queue entry would be written by this 
event In that case, the last queue entry is a Queue Overflow Event and the write fails. This allows the 
external interface to realize that events were lost and it should scan for any changes in data. 
Reading the event type returns requested number of events in the queue or the entire queue which ever is 
less and removes them from the queue. 



Read Event Message 
Request 



Slave 
Address 


Typc/RW 


N/A 


N/A 


Request 
1-255 


Check 
Byte 




Response 






Slave 
Address 


Length 
N 


Event 
IDl 


* • • 


Event 
IDN 


Status ' 
0/Success 


Check 
Byte 



4 
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Write Event Message 



Slave 


TypemW 


N/A 


N/A 


Length 


Event 


Check 


Address 








1 


ID 


Byte 



Response 



Slave 


'Length 


Status 


Check 


Address 


0 


0/Success 


Byte 



Possible Event Types: 
CPU Status Change 
Power Status Change 
Canister Status Change 
Fan Status Change 

Screen Type 

The screen data type is to be used for communication of character mode screen information from the 
system BIOS to remote management interface. 

Read Screen Message 



Slave 


Type/RW 


S Addr 


S Addr 


Request 


Check 




Address 




MSB 


LSB 


1-255 


Byte 




Response 




Slave 


Length 


Screen 


• ■ * 


Screen 


Status 


Check 




Address 


N 


Data 1 




DataN 


0/S access 


Byte 




Write Saeen Message 














Request 














Slave 


Type/RW 


S Addr 


S Addr 


Length 


Screen 


4 4 * 


Screen 


Address 




MSB 


LSB 


N 


Data 1 




Data n 


Check 
















Byte 















Response 



Slave 


Length 


Status 


Check 


Address 


0 


0/Success 


Byte 
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Wire Service Network Physical Connections 

The following table describe all of the physical signal connections to all of the Wire Service processors. 
The names for the connections will be related to network accessible memory data in the section which 
follows called "Wire Service Network Memory Map**. 

Note: All signal types and definitions are from the viewpoint of the individual Wire Service PIC processor 
( e.g. Input means input to PIC processor ) 



Wire Service System Bus imerface (System Type 10: SO) Processv ID 10 
P\n Type Name Furction Notes 



RAO 1 1 


SO.RFOJEFZ 


In RFO flSA Writes) Empty Flaq (Active Low) 


Status Rags for both ISA bus 
RFO's. 

Need to monitor for incoming 
message overmns. Also must 
assure thai output RFO is empty 
before loading output message. 


RA1 




S0_RFO_rHF2 


tn RFO (ISA Writes) Hatf-fufl Rao (Active Low) 


RA2 




SO.RFO IFFZ 


In RFO (ISA Writes) Full Flag (Active Low) 


RA3 




SO.RFO OEFZ 


Out RFO (ISA Rea^) Empty Flaa (Active Low) 


RA4 




SO_F1FO_OHF2 


Out RFO OSA Reads) Hatf-lutI Rao (Active Low) 


RA5 




SO.FIFO OFF2 


Out RFO (ISA Reads) Fun Rao (Active Low) 


RBO 


I/O 


SO^FIFO DO 


ISA RFOs Data bus Bit 0 


This is an 6 bit bidirectional port 
for the ISA RFO data bus. These 
bits should drive the bus bef ae 
asserting RFO Write and can be 
read after tri-stating and asserting 
RFO Read 


RB1 


VO 


SO.RFO D1 


ISA RFOs Data bus Bit 1 


RB2 


VO 


S0_RFO^D2 


tSA RFOs Data bus Bit 2 


RB3 


I/O 


SO.RFO D3 


ISA RFOs Data bus Bit 3 


RB4 


VO 


S0^RFO_D4 


ISA RFOs Data bus Bit 4 


RB5 


VO 


S0_RFO„DS 


ISA RFOs Data bus Bit 5 


RB6 


VO 


S0^RFO_O6 


ISA RFOs Data bus Bit 6 


RB7 


I/O 


S0_RFO_D7 


ISA RFOs Data bus Bit 7 


RCO 


0 


S0_RFO R2 


RFO (ISA Writes) Read (Assert Low) 


Assert to read the In FIFO 


RC1 


0 


S0_RFO^WZ 


PIC to ISA RFO (ISA Reads) Write (Assert Low) 


Assert to write the Out FIFO 


RC2 


O 


SO^ISAJNT 


PIC to ISA Intemnrt Reouest (Assert 7 ) 


L0s«! Interrupt to ISA bus 


RC3 


I/O 


S0J2C DATA 


Wire Service Bus Dock (I2C) 


Only used for 12C 


RC4 


I/O 


S0_I2C_CLX 


Wire Ser>^ce Bus Data (12C) 


RCS 


0 


S0_RFO_RSTZ 


In and Out FIFOs Reset (Assert Low) 


Resrts both RFOs 


RC6 


0 


SO.RFO IRTZ 


In RFO (ISA Writes) Retransmit (Assert Low) 


Resets the Read pointer to 0 


RC7 


0 


SO.RFO ORTZ 


Out RFO (ISA Reads) Retransmit (Assert Low) 


Resets ttw Read pointer to 0 


RDO 


I/O 


SO_CSR OO 


ISA External Data bus Bit 0 ( Slave paraBel ocrt ) 


The slaw parallel port is used as a 
bkirectional contrd end status 
register on the ISA bus. 


R01 


VO 


SO_CSR 01 


ISA External Data bus Bit 1 ( Slave oaranel port ) 


RD2 


I/O 


SOCSR 02 


ISA Extemef Data bus Bit 2 ( Slave parallel oort ) 


R03 


IAD 


S0_CSR_D3 


ISA Eiaemal Data bus Bit 3 ( Slave parallel porf) 


RD4 


I/O 


SO.CSR D4 


ISA External Data bus Bit 4 ( Slave oaraliel port ) 


RD5 


I/O 


S0_CSR_D5 


ISA External Data bus Bit 5 ( Stave DaraHel p<yl ) 


RD6 


I/O 


S0_CSR_D6 


ISA External Data bus Bit 6 ( Slave oarallel port ) 


RD7 


I/O 


S0_CSR_D7 


ISA External Data bus Bit 7 ( Slave oarallel port ) 


REO 


1 


S0_CSR RZ 


ISA Read Slaw ParBDel Port (Assert Low) 


Not directly manipulated after 
setting port D/E to act as slave 
parallel port 


RE1 


1 


SO_CSR WZ 


ISA Write Slave Parallel Port (Assert Low) 


RE2 


J 


SO CSR S7 


ISA Stave Parallel Port Select (Assert low^ 
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Wire Service System Monita A (System Type ID Si) Processor 10 3 
Pin Type Name Function Notes 



RAO 1 O 


81 FAN HI 


System Board (an speed to hioh (Assert Hi) 


Assert on any SB fan failure 


RA1 


0 


S1_SBFAN LED 


System Board fan fault LED 


Assert on any SB fan failure 


RA2 


0 


S1_BC_DS0 


Bus/Core Speed Ratio and DIMM Select Mux Bit 0 


During system reset these bits 
select bus/core speed ratio for all 
processors. Othenvise they select 
which DIMM presents its type on 
DIMM type port. 


RA3 


0 


S1.BC_DS1 


Bus/Core Speed Ratio and DIMM Select Mux Bit 1 


RA4 


0 


S1_BC_DS2 


Bus/Core Speed Ratio end DIMM Select Mux Bit 2 


RA5 


0 


S1_BC_0S3 


Bus/Core Speed Ratio and DIMM Select Mux Bit 3 


RBO 


vo 


S1_UC0 DO 


LCD Corttrofter Data Bus brt 0 


These lines make up the 8 bit data 
bus to the LCD diSF^ay 


RBI 


I/O 


S1AC0 D1 


LCD Ccntraller Data Bus bit 1 


RB2 


1/0 


S1_LCD_D2 


LCD Controfler Data Bus bit 2 


RB3 


I/O 


S1_LC0 D3 


LCD Controfler Data Bus bit 3 


RB4 


I/O 


S1ACD_D4 


LCD Controfler Data Bus bit 4 


RB5 


vo 


SILCODS 


LCD Controller Data Bus bit S 


RB6 


vo 


S1_LC0^D6 


LCD Controller Data Bus bit 6 


RB7 


vo 


S1_LCD^D7 


LCD Controller Data Bus bit 7 


RCO 


1 


S1_FAN TP 


Tachometer pulse input f ran selected fan 


Generally routed to counter 


RC1 


0? 


Sl_OK_TO RUN 


Drives SYS PWRGOOO signal 


System starts on 0->1 transition 


RC2 


1 


S1_RESET_SW 


Urtdebounced input from System Reset swttcti 




RC3 


I/O 


S1_I2C_DATA 


Wire Ser^rtce Bus Ooctt 020 


Only used for I2C 


RC4 


I/O 


S1.I2C_CLK 


Wire Seruce Bus Data (120) 


RCS 


0 


S1_FAN_SEL0 


Fan Tachometer Multiplexer Select Bit 0 


Used to select which fan 
tachometer pulse output is gated to 
SI.FAN.TP 


RC6 


0 


S1_FAN SEL1 


Fan Tachometer Mufttplexer Select Bit 1 


RC7 


0 


S1_FAN^SEL2 


Fan Tachometer Multiplexer Select Bit 2 


RDO 




S1_DIMM DO 


DIMM Type port bit 0 


These lines make up an 8 bit pod 
which on vtrtiich the DIMM module in 
the slot selected by S1_BC_DS0..3 
presents its type data if any. ft no 
DIMM is present in the slot selected 
the DIMM type bits are alt Vs. ' 


R01 




SI.DIMM D1 


DIMM Type port bit 1 


R02 




Sl^DtMM D2 


DIMM Type port bit 2 


RD3 




S1_DIMM_D3 


DIMM Type port bit 3 


RD4 




S1_DIMM D4 


DIMM Type port bit 4 


RD5 




SI DIMM D5 


DIMM TvTW port bit 5 


RD6 




Sl.OtMM D6 


DIMM Tyt>e port bit 6 


RD7 




S1_D(MM^D7 


DIMM Type pod bit 7 


REG 


0 


S1_LC0_RS 


LCD Controller Reqister Stf ect 


See LCD Contrdter dau sheet for 
details d operation of these signals 


RE1 


0 


S1_LCD_ENA 


LCD Controller Register Eruible 


RE2 


o 


SI LCD RW 


LCD ControHef Reoister ReadWrrte 
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Wire Service System Monitor B (System Type ID S2) Processa 10 4 



RAO 


\j 


Q9 n ACu 1 cr^ 


CPU LHspcav tne cnaottfutssixe state o( the BIOS Rash ROM 


Should track S2 FLASH ENA 








bystem boarti rnu Ltu Pin o (tMcoior led) 


Drive in different combinations for 
OFF AMBER GREEN 


RA2 






oysiern oaaru rriu Lcu rm i tDiCOior LtU) 








Liwr 1 emperantire Lcl> 




RA4 


1 




Tl t C*i iH . f*Ot 1 A 


Irxicator thai CPU has exceeded 
temperature limit and fautted 


RA5 


1 


S2 TEMP CPin 


TKarrpiol Csult . 1 •9 
1 nSrTTlHI reUII • \^r\J o 


RBO 


0 


82 SB JTAG 


EriablA Svstam Br»nl JTAf^ Outin TU< 




RBI 


o 


S2 FLASH WE 


Svstem BIOS FLASH WritA EnahlA 




RB2 


1 


S2 FLASH SW 


Custom RtOQ F1 AQM UVritA CnsKlA Ciutf^K / > •*u4a*u«i auuu4 \ 

ayatDi II ot\jo r^jsort Tvrne cnoDte swncn ( urtoeoounceo j 




RB3 


1 


S2_NMLSW 


System Non-MaskaWe Intemnit (NMI) Switch (unttebounced) 




RB4 


1 


S2^POK_CPU1 


Power Good siaruJ from CPU 1 


Indicator ttiat power regulator for 
CPU is operating correctly. Only 
valid if corresponding CPU is 
present (S2_PRES_CPUx) 


R6S 


1 


S2_POK_CPU2 


Power Good stpnai from CPU 2 


RB6 


I 


S2_POK_CPU3 


Pcwer Good sronal from CPU 3 


RB7 


1 


S2_POK CPU4 


Power Good sionat from CPU 4 


RCO 


X 




Unused 




RC1 


X 




Unused 




RC2 


0 


S2_NMI_CPU4 


NMI Request for CPU 4 


Togqie to cause NMI to CPU 


RC3 


I/O 


S2_I2C_CU< 


Wire Service Bus Data ft2C) 


Only used for I2C 


RC4 


I/O 


S2_I2C cue 


Wire Service Bus Data (120) 


RC5 


0 


S2_NMI CPUS 


NMI Request for CPU 3 


See S2_NMI_CPU4 above 


RC6 


o 


S2_NMI_CPLr2 


NMI Request for CPU 2 


RC7 


0 


S2_NMLCPU1 


NMI Request for CPU 1 


RDO 




S2_PRES CPU1 


Preserve detection bit • CPU 1 


Asserted wt^ a processor inserted 
in the system board 


R01 




S2_PRES CPU2 


Presence detection bit • CPU 2 


R02 




S2^PRES CPU3 


Presertce detection bit • CPU 3 


RD3 




S2_PRES_CPU4 


Presence detection bit - CPU 4 


R04 




S2_ERR0R CPU1 


Processor Fauti bit - CPU 1 


Processor either failed BIST on 
startup or later other fault. Only valid 
if corresponding CPU is present 
(S2_PRES_CPUx) 


RD5 




S2_ERR0R CPl/2 


Processor Fauft M - CPU 2 


RD6 




S2_ERR0R CPU3 


Processor Fauft bit - CPU 3 


RD7 




S2_ERR0R CPU4 


Processor Fautt bit • CPU 4 


REO 


0 


S2_SYSFLT LED 


System Fautt summary LED 




REl 




S2_TEMP_CPU2 


Thermal Fautt • CPU 2 


See S2_TEMP_CPU4 above 


RE2 




S2 TEMP CPU1 


Thermal Fautt - CPU 1 
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Wire Service System Recorder (System Type 10 S3 ) Processor ID 1 



Pin 


Type 


Name 


Furtction 


Notes 


RAO 


o 


S3_NVRAM AS 


NVRAM Address Bit 8 


NVRAM Address Bus Bits B-13 


RA1 


0 


S3_NVRAM A9 


NVRAM Addr«ss Bit 9 




RA2 


0 


S3_NVRAM AID 


NVRAM Address Bit 10 




RA3 


0 


S3_NVRAM A11 


NVRAM Addmss Bit 1 1 




RA4 


0 


S3_NVRAM A12 


NVRAM Address Bit 12 




RA5 


o 


S3_NVRAM A13 


NVRAM Address Bit 13 




RBO 


1/0 


S3_»srVRAM DO 


NVRAM Data Bit 0 


MVOAim f) Rit Data Dit* 
nvn/WI 0 Dll w3a DUS 


RBI 


t/0 


S3_KfVRAM D1 


NVRAM Data Bit 1 


flB2 


I/O 


S3_NVRAM D2 


NVRAM Data Bit 2 




RB3 


uo 


S3_NVRAM D3 


NVRAM Data Bit 3 




RB4 


I/O 


S3_NVRAM D4 


NVRAM Data Bit 4 




RB5 


I/O 


SS^IWRAM D5 


NVRAM Data Bit S 




RB6 


vo 


S3_NVRAM D6 


NVRAM Data Bit 6 




RB7 


I/O 


S3_NVRAM 07 


NVRAM Data Bit 7 




RCO 


0 


S3_NVRAM CS2 


NVRAM CNp Select fNeoatrve LoQic) 


Control signals lor NVRAM • See 
Dallas DS1245 data stwet 


flCl 


0 


S3_NVRAM OEZ 


NVRAM Output Enable (Neoative Loqic) 


RC2 


0 


S3_NVRAM^WEZ 


NVRAM Write Enable (Negative LoQic) 




RC3 


I/O 


S3_I2C_CLK 


Wire Service Bus Data (t2C) 


Only used for I2C 


RC4 


vo 


S3_I2C_CLK 


Wire Service Bus Data (I2C) 


RC5 


o 


S3_KfVRAM A14 


NVRAM Address Bit 14 


NVRAM Address Bus Bits 14-16 


RC€ 


0 


S3_NVRAM_A15 


NVRAM Address Bit 15 


RC7 


0 


S3_NVRAM A16 


NVRAM Address Bit 16 




RDO 


0 


S3^NVRAM AO 


NVRAM Address Bit 0 


NVRAM Address Bus Bits 0-7 


RD1 


o 


S3_NVRAM A1 


NVRAM Address Bit 1 


R02 


0 


S3^r4VRAM A2 


NVRAM Address Bit 2 




RD3 


0 


S3 NVRAM A3 


NVRAM Address Bit 3 




RD4 


0 


S3_NVRAM A4 


NVRAM Adc^s Bit 4 




R05 


0 


S3_NVRAM A5 


NVRAM Address Bit 5 




RD6 


0 


S3_NVRAM A6 


NVRAM Address Bit 6 




RD7 


0 


S3 NVRAM A7 


NVRAM Address Bit 7 




REO 


0 


S3_RTC_CU( 


Real Time Clock • Data Clock 


See Dallas DS1603 data sheet 


RE1 


I 


S3_RTC_DATA 


Real Time Ckxk - Seriaf Data 


RE2 


0 


S3 RTC RST7 


..Real Jjme Clock - Protocol Reset ^NMatfve Looic^ 
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Wire Servica Backplane (System Type 10 S4) Processor ID 2 
Pin Type Name Function Notes 



RAO 1 A 


S4 VOLTS PSV 




Use D/A corrverter to read vottages 
as 0-255. Calibration constants are 
determirted externally 


RAI 


A 


S4 VOLTS P3V 


AnelOQ fneasure of system 43.3 vctt main sunefv 




A 


S4^V0LTS P12V 


AnalOQ measure of svsiem +12 vdt main suootv 


RA3 


A 


S4_VREF 


Vottaoe Reference for A/D converter 




RAA 


Jl 








RAS 


A 


S4_V0LTS N12V 


Analoa measure of svstem vdt main suoetv 


SeeS4 VOLTS PSV 


RRn 




S4^PSN_CAN1 


Preserve arvJ Serial Number t/0 for Canister 1 


ThAAA ATA ftll iirwK tn nriA Mro catiaI 

data EPROMS. See Dallas DS250x 
data sheet for programming 
information 


no 1 




S4_PSN_CAN2 


PreserKe ar>d Serial Number I/O ter Canicfar 9 


RB2 


I/O 


S4_PSN_CAN3 


Preserve end Serial Number I/O far Canister 3 


RB3 


I/O 


S4_PSN_CAN4 


Presence and Serial Number I/O for Canister 4 


RB4 


I/O 


S4_PSN CANS 


Preserve arxl Serial Number I/O for Canister S 


RB5 


I/O 


S4_PSN^CAN6 


Presence artd Serial Number I/O for Canister 6 


RB6 


I/O 


S4_PSN_CAN7 


Preserve aryj Serial Number I/O for Canister 7 


RB7 


uo 


S4_PSN CANS 


Preserve and Serial Number I/O for Canister 8 


RCO 


X 








RC1 


1 


S4^ACOK_PS3 


A/C Input OK to Power Suppfy 3 


Should check only if PSN for power 
supply irKficates preserve. 


RC2 


1 


S4_ACOK PS2 


A/C Input OK to Power Suppfy 2 


RC3 


t/0 


S4_I2C_CLK 


Wire Senice Bus Data (I2C) 


Onfyused forl2C 


RC4 


vo 


S4_I2C_CLK 


Wire Seruce Bus Data 020 


RC5 


1 


S4_ACOK PS1 


A/C Input OK to Power Suppty 1 


SeeS4_ACOK PS3 


RC6 


0 


S4^P0WER ON 


Eriable main output f nsm power suppKes 




RC7 


1 


S4_P0WER SW 


Power On/Oft switch (undebounced) 




RDO 


I/O 


S4_PSN_PS1 


Preserve arxJ Serial Number for Power Suppfy 1 


These are all tirtes to one wire serial 
data EPROMS. See Dallas DS250x 
data sheet 


RD1 


I/O 


S4_PSN_PS2 


Preserve and Serial Number lor Power Suppty 2 


RD2 


I/O 


S4^PSN_PS3 


Preserve and Serial Number fa Power Suppty 3 


RD3 


I/O 


S4_PSN_BP 


Preserve and Serial Number for Backptarw . 


Dallas DS250X also 


RD4 


vo 


S4_PSN SB 


Preserve and Serial Number for Svstem Board 


Dallas D5250X also 


RD5 


1 


S4_BP_TYPE 


Backplane Type ( 0: Small 1: Large ) 




RD6 


I/O 


S4_TEMP_SCL 


Temperature Bus Clock 


I2C local bus for temperature 
probes al (Afferent system points 


R07 


I/O 


S4 TEMP SDA 


Temperature Bus Serial Data 


REO 


1 


S4_DCOK^PS3 


D/C Output OK from Power Suppfy 3 


Should check only (f PSN for power 

supply indicates preserve. 


RE1 


1 


S4_DCOK_PS2 


0/C Output OK from Power Supply 2 


RE2 


1 


S4 DCOK PS1 


JMLDutDUt OK from Power Suootv 1 
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Wire Service Canister (System Type ID 35) Processor 10 2x wtwe x is the slot ID 
Pin Type Name Functioo Notes 



RAO 1 O 


S5_P12V_ENA 


Turns on 4/' 12 voft to an PCI slots 


Used to sequence power to PCI 
cards. 


RA1 


O 


S5_P5V_ENA4 


Turns on 4-S vdts to PCI slot 4 


RA2 


o 


S5_P5V_ENA3 


Turns on •f 5 vofts to PCI slot 3 


RA3 


0 


S5_PSV_ENA2 


Turns on -t-S vctts to PCI slot 2 


RA4 


o 


S5_PSV_ENA1 


Turns on +5 vofts to PCI slot 1 


RA5 


7 








RBO 


1 


S5_CAN_A0 


Canister Address btt 0 


Detemiine the Wire Service bus 
address of this canister 


RBI 


1 


S5_CAN_A1 


Canister Address brt 1 


RB2 


1 


SS_CAN_A2 


Canister Address bit 2 


RB3 


1 


S5_PRSNT S5 


Special Slot 5 (lOP/PCi lumper) present 


Intfcaies somethirK) is in slot 5 


RB4 


I/O 


SS_PSN_SS 


Present Serial Number 1v special slot 5 


From DS 250x in slot 5 card fif lOP) 


RB5 


X 








RB6 


X 








RB7 


X 








RCO 


1 


S5_FAN_TP 


Tachometer pulse irtput from selected fan 


Generally routed to counter 


RC1 


O 


S5^FAN_SEL0 


Fan Tachometer Muttipiexer Select Bit 0 


Select which fan to monitor tach. 


RC2 


X 








RC3 


I/O 


S5_I2C_CLK 


Wire Service Bus Data (t2C) 


Only used for 12C 


RC4 


I/O 


S5_I2C_CU< 


Wire SerMce Bus Data 020 


RC5 


O 


S5_CANPAN_LED 


Canister fan f autt LED 


Assert on any Canister fan failure 


RC6 


0 


S5_CANFLT_LED0 


Canister FRU LHD Pin 0 (bicdor LED) 


Driw in different combinations la 
OFF. AMBER. GREEN 


RC7 


o 


S5_CANFLT^LED1 


Canister FRU LED Pin 1 (bicolor LED) 


ROO 




S5_PRSMT_S1A 


PCI card present in Slot 1 (A pin) 


PCI slots havQ 2 preserve pins • 
see PCt spec for usage arKl 
meaning. 


RD1 




SS^PRSNT SIB 


PCI card present in Slot 1 (8 pin) 


RD2 




S5_PRSNT^S2A 


PCI card presem in Slot 2 (A pen) 


RD3 




S5_PRSNT_S2B 


PCI card preserrt in Slot 2 (B ptn) 


RD4 




S5_PRSNrr_S3A 


PCt card present in Slot 3 (A pin) 


RD5 




S5_PRS^f^^S3B 


PCI card present in Slot 3 (B pin) 


RD6 




S5_PRSNT_S4A 


PCI card present in Slot 4 (A pin) 


RD7 




S5_PRSNT S4B 


PCI card present in Slot 4 fB pin) 


REO 


o 


S5_CAN JTAG 


Enable Canister Board JTAG Chain TMS 


Required to select tt>e JTAG chain 


RE1 


o 


S5_NMI S5 


NMI card is special slot S OOP) 


ToQOle to NMI lOP in slot 5 


RE2 


o 


S2 FAN HI 


Canister fan speed to high (Assert Hi> 


Assert on any Canister fan failure 
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Wire Service Remote Interlace (System Type 10 S6) Processor 10 11 
Ptn Type Name Function Notes 



RAO 1 I/O 


S6_PSN_RI 


Serial Number mf ormation for Rerrxste tnterfece 




RA1 


X 








RA2 


X 








RA3 


X 








RA4 


X 








RA5 


K 








RBO 


0 


S6_M0DEM_DTR 


Modem Siqnal (Data Temitr\a] Ready) 




RBI 


1 


S6^MODEM_0SR 


Modem Sigr\al (Data Set Read^ 




RB2 


1 


S6_MO0EM CD 


Modem Signal (Cerrier Detect) 




RB3 


1 


S6_MO0EM Rl 


Modem Siqnal (Rino Indicate) 




RB4 


o 


S6_M0DEM_RTS 


Modem Signal (Request To Send) 




RB5 


t 


S6_M0DEM CTS 


Modem Siqnal (C4ear To Send) 




RB6 


X 








RB7 


X 








RCO 


X 








RC1 


X 








RC2 


X 








RC3 


I/O 


S5J2C_CLK 


Wire Service Bus Data ft2C) 


Only used for t2C 


RC4 


I/O 


S5J2C_CLX 


Wire Service Bus Data 020 


RC5 


X 








RC6 


0 


Se.MODEM TXD 


Modem Signal ft ransmit Data ) 


ControHed by chip serial interface 


RC7 


1 


S6_M0DEM RXD 


Modem Signal (Receive Data ) 


RDO 


X 








RD1 


X 








RD2 


X 








RD3 


X 








R04 


X 








RD5 


X 








RD6 


X 








RD7 


X 








REO 


X 








RE1 


X 








RE2 
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Wire Service Network Memory Map 

This section defines the Wire Service Network Memory Ma'p for the first Raptor system. Its purpose is to 
identify all Wire Service addressable entities and describe their funaion and any special information about 
them. 

This section is incomplete yet and only a small incomplete sample is supplied. (Although some of the 
more complicated ones are described.) 

The address format is "pp:aaaa", where "p" is the processor ID (hexadecimal) of the Wire Service 
Processor where the data resides and **aaaa** is the hexadecimal address or address range for the data. 



N»"o Type Address Description Notes 



WS_DESC.Pn 


STRING 


On:0000 


Wire Ser^ce Processor 
Typo^Descriptian 




WS_REV_Pn 


STRING 


OnOOOl 


Wire Ser^ce Software 
RevisiGrVDale Info 




WS_SB_FAN_HI 


BIT 


03 


System Board Fans Ht 


Controls S1_FAN_HI. Set on 0->1 transition of 
WS^SB_FAN_L£D. Cleared by other software 


WS_SB_FAN_l£D 


BIT 


03 


System Board Fan 
FauttLED 


Controls S1_SBFAN_LED. It is set wfwwver 
any WS_SB_FANFAULTn is set. Log 0->1 
trafisition 


WS.SB.BUSCORE 


BYTE 


03 


System Board 
BUS/CORE speed ratio 
to use on reset 


Value is asserted on Sl.BC.DSIO'S] unless 
reading DIMM types. Set to 0 on power on. 


WS_SYS_LCD 


STRING 


03 


Value to display on LCD 


For a N)(2 display the first N bytes dsplay on 
top line end the secorKl N bytes display on the 
t}onom tirw. Marupulates Si .LCD D[0-71. 
S1_LCD_RS. S1_LC0_ENa! Si JlCO.RW 


WS_SB_FAN1 


BYTE 


03 


System Board Fan 1 
speed 


Approadmately every second a fan is selected by 
Sl_FAN_SELlO-2] and nwnitored via 
Sl_FAN_TP driving a counter for a known 
period time. The counter is then loaded into 
the appropriate fan speed. If WS_SB_FAN_HI 
is not set then the speed is compared against 
WS.SB_FAN_LOUM. if fan is stow set 
appropriate WS_SB_FANFAULTn otherwise 
dear rt 


WS_SB_FAN2 


BYTE 


03 


System Board Fan 2 
speed 


WS.SB_FAN3 


BYTE 


03 


System Board Fan 3 
speed 


WS_SB_FAN4 


BYTE 


03 


System Board Fan 4 
speed 


WS.SB.FANFAULTI 


BfT 


03 


System Board Fan 1 
Ftutted 




WS.SB_FANFAULT2 


BIT 


03 


System Board Fan 2 
Faulted 
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WS_SB_FANFAULT3 


Brr 


03 


System Board Fan 3 
Faulted 




WS_SB_FANFAULT4 


Brr 


03 


System Board Fan 4 
Faiited 




WS_SB_FAN_LOUM 


BYTE 


03 


Fan speed low speed 
fault Itmrt 


Set to 777 on power on 


WS_SB_DIMM_SEL 


BYTE 


03 


The OtMM select bits to 
use when reading 
DIMM.TYPE 


The low order 4 bits are the select bits to use 
when WS_SB_OIMM_TYPE is read. 


WS.SB_DIMM_TYPE 


BYTE 


03 


The type of DIMM in the 
DIMM.SEL positian 


When read asserts value of 
WS_SB_DIMM_SEL on S1^BC_DS[0-3] and 
then returns value of Sl_DtMM_Dt0-71 


W S_S B_FLAS H_ENA 


BIT 


04 


Indicates FLASH ROW 
write enabled 


Set/Cleared by debounced 0->l transition of 
S2FLASH_SW. 

Controls state d S2 FLASH WE and 
S2_FLASH_L£0. 


WS.SB.FRU.FAULT 


Brr 


04 


Indicates the FRU 
status 


At power on starts at 1. Controls 
S2_SBFLT_LED[0-1] tor bicdor LED cdors 
0>Green 1«Amber, Cleared by other software 


WS_SYS_OVERTEMP 


srr 


04 


ln(£cates Overtemp 
fault 


At power on is set Controls 
S2.0VRTMP,LED. Controfled by wire service 
backplafK processor. 


WS_SB_JTAG 


BIT 


04 


Enables JTAG chain on 
system board 


Clear at power on. Controls S2_SB_JTAG 


WS_SB_CPU_PRES 


BYTE 


04 


CPU Presence bits 
(LSB > CPUl) 


Assemble from S2_PRES_CPU(1-4] 


WS.SB_CPU_ERR 


BYTE 


04 


CPU Error bits 
(LSB* CPUl) 


Assemble from S2_ERROR_CPUI1-4) 


WS_SB_CPU_TEMP 


BYTE 


04 


CPU Tbemial fautt bits 
(LSB M CPUl) 


Assemble from S2_TEMP_CPUI1-4] 


WS.SB.CPU.POK 


BYTE 


04 


CPU Power OK 
(LSB -CPUl) 


Assemble from S2_P0K_CPUI1-4] 


WS.NMI_MASK 


BYTE 


04 


CPU NMI processor 
mask(L5B=CPU1) 


Defaults to an or>es on power up 


1 

WS.NMLREQ 


Brr 


04 


NMI Request bit 


When set pulse S2_NMI_CPUn cofresponding 
to each bit set in WS.t^MI.MASK. Thw clear 
request bit Log Action 


WS.SYSFAULT 


Brr 


04 


System Fautt Summary 


TNs bet is set if any faults detected in the 
system. Ckantrols S2_SYSFLT_LED 
Bits scanned WS.SP.CPU FAULT. 
WS_SB_FRU.FAULT ( other faufls?) 


WS_SB_CPU_FAULT 


enr 


04 


CPU Fautt Summary 


This bit is set if (( WS_SB_CPU_ERR 1 
WS_SB_CPU_TEMP 1 -WS SB CPU POK ) 
& -WS_SB_CPU_PRES) t« 0- Log 0->1 
transition with CPU bytes. 
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WS_BP_P5V 


BYTE 


02 


Analog Measure of -f 5 
voft main suppty 


read from S4_VOLTS_P5v 


WS_BP_P3V 


BYTE 


02 


Analog Maasure of 4^.3 
veil main suppty 


read from S4_V0LTS_P3v 


WS_BP_P12V 


BYTE 


02 


Analog Measure of 4-12 
wft main suppfy 


read from S4_VOLTS_P12v 


WS_BP_P5V 


BYTE 


02 


Analog Measure of -12 
wft main suppty 


read from S4_VOLTS.N12V 


WS_SYS_CAN_PRES 


BYTE 


02 


Presence bits for 
canisters 
(LSBsl, MSBs6} 


controlled by S4_PSN_CAN[l-6]. A pre^ous 
value byte needs to be maintained so canister 
transitions can be recognized. Previous value 
initialized to zera Periodc monitor scans for 
r>ew canisters. When new canister is 
recognized read full serial data and store in 
WS.SYS.CAN.SERIALn then log and send 
went 


WS.SY5_P5_rRES 


BYTE 


02 


Preserve bits for power 
supplies 

(LSB«1.MSB=3) 


controlled by S4_PSN_PS(1-3). A previous 
v^ue byte rweds to be mamtairwd so power 
suppfy transitions can be recognized. Previous 
value initiatized to zera Perio(£c monitor scans 
for r>ew pomr supplies. Wfien new power 
suppty is recognized read full serial data and 
store in WS_SYS_PS_SERIALn then log and 
serxJ event 


WS_SYS_PS_ACOK 


BYTE 


02 


Power suppfy ACOK 
status 

(LSB8l.MSB«3} 


controBed by S4_ACOK_PS[1-3]. A previous 
value byte needs to be maintained so power 
suppty transitions can be recognized Previous 
value initialized to zera Periodc monita scans 
for ctianges is ACOK and sends events 


WS_SYS_PS_DCOK 


BYTE 


02 


Powrer supply DCOK 
status 

(LSBs1.MSB«3) 


controlled by S4_0COK_PS{1-3]. A previous 
value byte needs to be maintained so power 
suppty transitioris can be recognized. Previous 
value initialized to zera Periocfc monitor scans 
tor changes is ACOK and sends events 


WS_SYS.BP_TYPE 


BYTE 


02 


Type of system 
backplane currentty only 
twotypes TypeO* 4 
canister (small) and 
Type 1« 8 canister 
(large) 


controlled by S4_BP_TYPE 


WS_SYS_TEMP_SB1 


BYTE 


02 


Temperature of system 
boerd position 1 


controlted by reading Dallas temperature 
transducers connected to serial tnis on 
S4.TEMP_SDA and S4_TEMP SCL 


WS_SYS_TEMP_SB2 


BYTE 


02 


Temperature of system 
board position 2 


WS_SYS_TEMP_BP1 


BYTE 


02 


Terriperature of 
bach^arte position 1 


WS.SYS_TEMP_BP2 


BYTE 


02 


Temperature of 
backplane position 2 



Page 22 



Raptor Wire Service Architecture 



RN 


BTTc 


02 


WsfTvng t6fTtporBlurB. 
Intialized to 777 


M any WS_SYS_TEMP_)o(n exceeds this value, 
tog, aend event, set WS_SYS_OVERTEMP 


WS.SYS.TEMP SHU 
T 


BYTE 


02 


Shutdown temperature. 
lnfti«fizedto??7 


M any WS_SYS_TEMP.wi exceeds this value, 
log arvj dear WS.SYS.POWER 


WS_SYS_REQ.POW 


err 


02 


Set to request main 
power on 




WS_SYS_POWER 


BIT 


02 


Controls system master 
power 

S4_POWER_ON 


When this bit is set 0->1 set S4_POWER_ON. 
WS.SYS.RUN ■ 0. WS.SYS.RSTIMER - 5 
and loa When this bit is cleared dear 
S4_P0WER^0N and tog. 


WS_SYS_RSTIMER 


BYTE 


02 


Used to delay reseVrun 
unta power statMHzed 


Counts down toO at 10 counts per second. 
When l.>0 transition sets WS.SYS.RUN. 


WS_SYS_RUN 


BIT 


02 


Controls the system 

han/runune 

Sl.OK_TO_RUN. 


« this bit is deared, dear Sl_OK„TO_RUN 
and log. 

H this bit IS set set Sl_OK_TO_RUN wyj log. 


WS.CAN.POWER 


BfT 


2x 


Cantrds canister PCI 
slot power 


When set then set 

S5_P5V_ENA(1..4J.S5_P12V„ENA in that 
enter with small (about 1 ms) delay between 
each, than log. 

When deared then dear SS P12V ENA, 
SS_P5V_ENA(1..41 then tog 


WS CAN PCI PRES 
ENT 


BYTE 




stat(1 ..4] preserve 
indicator pins 
( MSB to LSB) 
4B,4A.3B.3AiB^lB. 
1A 


neiiects oaia irom S5_rH5NT_Si1..4]IA/BJ 


WS_CAN_S5.PRESE 


BIT 


2x 


Indicaies the presence 
of something in slot S 


Reflects SS.PRSNTT.SS 


WS_CAN_S5_SMART 


BIT 


2x 


Indicates something 
othw than a passrw 
board in slots 


On power up attempt to read DaHas serial 
number chip using S5_PSN_S5. It present set 
this bit arKl read full serial data and store in 
WS_SYS_CANJOP_SERIALn 


WS_CAN_FAN_HI 


BIT 


2x 


Canister Fans HI 


Controls S1_FAN_HI. Set on 0->l transition d 
WS.SB_FAN_IXD. Cleared by other software 


WS_CAN_FAN_LEO 


BIT 


2x 


Canister Fan Fault LEO 


Controls S5_CANFAN_LED. ft is set whwwver 
any WS.CAN.FANFAULTn is set. Log 0->1 
transition 


WS_CAN_FANFAULT 
1 


BIT 


03 


Canister Fan 1 Faulted 




WS_CAN_FANFAULT 
2 


BIT 


03 


Canister Fan 2 Faulted 





Page 23 



Raptor Wire Service Architecture 



WS_CAN_FAN1 


BYTE 


2x 


Canister Fen 1 speed 


Approadmatefy ««ry second a fan is selected by 
SS.FAN^SELO and monitored via SS.FAN.TP 
driwig a counter for a known period of time. 
The counter is then loaded irtto the appropriate 


WS_CAN.FAN2 


BYTE 


2x 


Canister Fan 2 speed 


fan speed. If WS.CAN.FAN.HI is not set th«i 
the speed is compered against 
WS.CAN.FAN.LOUM. tf fan is stow set 
appropriate WS.QAN.FANFAULTn othenvise 
dear it 


WS.CAN FAN LOU 
M 


BYTE 


2x 


Fan tow speed f autt limit 


Set to equivalent of loot RPM on power on 


WS.CAN_JTAG_ENA 


Brr 


2x 


Enable JTAG TMS 
chain for canister 


Copy set value to S5_CAN_JTAG 


WS_CAN_NMI_S5 


BFT 


2x 


NMI card in slot 5 


when set. pulse S2.NMI_S5 


WS_RI_CO 


BfT 


11 


Status of Remote Port 
Modem CD 


Follows Se.MODEM.CO 


WS.RI.DTR 


BIT 


11 


Stale of Remote Port 
Modem OTR 


Controls S6_M0DEM_0TR 


WS.RI.DSR 


BIT 


11 


Status of Remote Port 
Modem DSR 


Follows S6.M0DEM.DSR 


WS_R1_RTS 


BIT 


11 


Status of Remote Port 
Modem RTS 


Contrcfs S6_M0DEM_RTS 


WS_RI_CTS 


BIT 


11 


Status d Remote Port 
ModvnCTS 


Fonows S6_M0DEM_CTS 


WS.RLCALLOLTT 


BYTE 


11 


Controls Can out Script 
activation 


tf wntten to it initiates Call out sequer^ 
programmed in WS_SYS.CALL_SCRIPT 
passing value as argument to script Log it 
( Format of Script Programs TBD ) 


WS.RLEVENTS 


EVEMT 


11 


Remote Interface Event 
Queue 


See Event Data type description in prior 
section. 


WS_SI_EVEr4TS 


EVENT 


10 


System Interface Event 
Oueue 


See Event Data type description in prior 
section. 


WS_SYS_LOG 


LOG 


01 


System Log 


The system log kept in NVRAM ( See LOG 
data type in previous section ) 


WS_SYS_SCREEN 


SCREE 
N 


01 


System Screen 


A copy of the most recent character mode 
screen from the system wdeo display ( See 
SCREEN data type in prevkMS section ) 


WS_SYS_SB.SERIAL 


STRING 


01 


Last known System 
Board serial data 




WS.SYS.BP.SERIAL 


STRING 


01 


Last Iravn Back Plene 
tedaldata 




WS.SYS.RI.SERIAL 


STRING 


01 


Last known Remote 
Interface serial data 





Page 24 



Raptor Wire Service Architecture 



WS_SYS_CAN SERl 


STRING 


01 


Last known Canister [1- 
6] Serial data 


May be zero length if no canister ewer seen 


WS.SYSJOP SERIA 


STRING 


01 


Last Ifftown top in 
Canister (l-ej Serial 
data 


May be zero lerigth if r>o canister wer seen or 
current canister ftas no tOP 


WS.SI.QUEUE 


QUEUE 


01 


Queue of data going to 
System Interface 


See Queue data type in previous section 


WS.RLQUEUE 


QUEUE 


01 


Queue of data going to 
Remote Interface 


See Queue data type in pres^ous section 


WS.SYSJCDATA 


BYTE 
ARRAY 


01 


Byte Array for stor^ 
of artKtrary external data 
in NVRAM 


Wire Serwe fust maintains this data area and 
is unaware of the meaning of arty data stored in 
iL 


WS_SYS_EXr_KB 



BYTE 


01 


Size of the 

WS_SYS_XDATAin 

kilobytes 


Necessary for memory management of the data 
area 
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Overview 



This board is an interface between Raptor Wire Services and an external modem. The 
system status and commands are passed through the RS232 connection at the modem 
side to the Wire Services bus, the I2C bus, controlled through an on board PIC16C65. 
The I2C signals are translated by the PIC16C65 into an eight signal RS232 protocol and 
passed through a voltage level translator LT1 133A, with baud capable of reaching the 
speed of 120k. A 25 pin D-Sub connector resides on the other side of the voltage level 
translator. 

The system status storage is through a 32Kx8 SRAM, with an external lath for latching 
the higher addressing bits of the data RAM. A signal powered EPROM is used for 
storing board ID information. 

The board is powered through 7.5V and 700mA supply unit, and is an alternative source 
for the bias powered partition of the Wire Sen/ices. The bias powered block includes an 
NV-RAM and a PIC16C65 which are resident on the Raptor back plane. The power 
source is regulated through a high frequency switching regulator. 



1.0 Features 

The designed features are as follows: 

1.1 I2C Interface 

The two wires interface is brought from the Raptor and passed to the PIC16C65 using 
an RJ45. A bus extender 82B715 is connected between the external interface to the 
local I2C bus. Port C bit 3 is the clocking bit. and Port C bit 4 is the data line. 

1.2 RS232 Protocol 

The communication with the modem is based on the RS232. Microcontroller PIC16C65 
is used to generate the receive and the transmit signals, where the signal levels are 
transposed to the RS232 levels by the LT1133A. The 3 transmit signals, RTS. SOUT 
and DTR are from Port A bits 2. 3 and 4, where as the 5 receive signals are from two 
ports, DCD. DSR from Port C 1,0 and SIN, CTS and Rl from Port A 5, 0, 1. 

The 25 pin RS232 pin connection is used instead a 9 pin connector, since this type of 
connector is more common than the other. All the extra pins are no connect except the 
pins 1 and 7, where pin 1 is chassis ground and pin 7 is a signal ground. 



3 



The connection through LT1 133A can be mn up to 120k Baud and is ESD protected to 
+/- 1 0kV. 



The short voltage at the output can be +/- 30V and is isolated to the forward direction 
only. 



1.3 PIC16C65 and 32Kx8 

A 32Kx8 SRAM is available for storage and transfer between the internal Wire Services 
and the external remote interface. Port D is the address port, while an external 
74ABT374 is for expanding the address range to 15 bits. Port B is the data bus for the 
bi-directional data interconnect. Port E is for the SRAM enable, output tristate and the 
write control signals. 

The PIC16C65 is designed for a frequency of 12MH2. An LED is also connected to the 
Port C bit 5. 







RJ45 





4- 



I2C Extender 



'300mA 



Transceiver 



PwrRfig 




C3,C4 
0 


A&C 

B,E 






PIC16C65 



DS2502 



RS232 





Figure 1: Remote Interface Interconnect 

1.4 Serial ID EPROM 

DS2502 is for storing board ID, connected to PIC16C65 Port C bit 6. The programming 
is handled through a jumper applied through connector J1. DS2502 is a signal powered, 
retaining the charge into a capacitor, sourced through the data line. 



2.1 Alternative Power Source 

The board is powered through 7.5V and 700mA (or 800mA which ever available) supply 
unit. After regulating the supply, it is an alternative source for the bias powered partition 
of the Raptor Wire Services. The bias powered block includes an NV-RAM and a 
PIC16C65 which are resident on the Raptor back plane. 

The power source is regulated through a high frequency switching regulator based on 
Linear Technology LT1376. The input to the regulator circuitry is off a wall mounted 
adapter. The regulated output is consumed locally and 300mA are sourced to the 
Raptor Wire Services through a fuse and an RJ45 P1 . 

2.2 Power Consunfiption 

The following is an average estimated power consumption with the board running at a 
base frequency of 12MH2. 



PIC16C65 


Microcontroller 


30mA 


82B715 


I2C Extender 


10mA 


32Kx8 


SRAM 


80mA 


LT1 1 33A 


Transceiver 


70mA 


374 


Latch 


30mA 




Misc. 


60mA 



280mA 

Alt. Source 300mA 
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LT1376. L1.D2. D3, etc. 



580mA 

1.45 Watts max. 



2.900 




.052 THK 



Figure 2: Mechanical Orientation 
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2.3 Board Layout 

The board is based on controlled impedance of 60 Ohms +/- 10%, with 6 layers and test 
points for all signals. The width is restricted by the dimension of the RS232 due to the 
mounting constrains. The board is dual sided with active components kept on the top 
side only. 

The high frequency bypass is kept with .1uf and .001 uf. where the charge storage is 
kept by two 33uf and two luf capacitors. 

The location and mounting of the power connector and the LED are kept such that the 
both sides of the cabinet are identical, therefore interchangeable. 
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3: Enclosure 

The enclosure is planned to be Injection Molded Aluminum, a side view is in figure 3. 
Aluminum instead of plastic is selected due to the regulator heat, and EMI shielding. 

The board connects at three locations between the top and the bottom enclosures. Two 
locations are based on the clamp shell design at the D-Sub and the RJ45, two opposite 
ends of the enclosure. The third location is a mounting hole in the center of the 
enclosure. 
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Figure 3: Board and Enclosure Isometric View 

4.0 Environment 

The environmental specification is based on assumptions: 

The environment is Ground Fixed. 
The "Quality Level of II" is used. 

Bellcore Method I, Parts Count Method, Case 2 for prediction. 
Burn-in time 120 hours. 

Operated at 40C and 50% rated electrical stress. 
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Environmental Specification: 

MEAN TIME BETWEEN FAILURE 

2.445250e+06 Hours 

This number is calculated based on the Bellcore Technical Reference 
TR-NWT-000332, Reliability Prediction Procedure for Electronic 
Equipment, Issue 4. September 1992. 



ALTITUDE 

Operating -1 00 to 1 0,000 feet 
Non-Operating -100 to 40,000 feet 



HUMIDITY 

Operating 10% to 80% R.H., Maximum Gradient 10% per hour 

Non-Operating 5% to 90% R.H., Maximum Gradient 1 0% per hour 



TEMPERATURE (ambient) 

Operating 1 0 to 40 degrees 0 Maximum 

Gradient 10 degrees C per hour 

Non-Operating -40 to 70 degrees C 

Maximum Gradient 10 degrees C per hour 



SHOCK 

Operating 



Magnitude 2 G's (peak) 
Duration 1 1 ms 
Waveform Half Sine 



Non-Operating 



Magnitude 1 0 G's (peak) 
Duration 1 1 ms 
Waveform Half Sine 



VIBRATION 

Operating 

Frequency Range 5 to 500 Hz 

Magnitude 0.010 inch peak to peak displacement 

Acceleration 0.20 GOs peak 

Non-Operating 

Frequency Range 5 to 500 Hz 

Magnitude 0.01 0 inch peak to peak displacement 

Acceleration 0.50 GOs peak 
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DROP (PACKAGED) 
ASTM D4169 



ELECTRICAL 

Nominal Line 



115 VAC or 230 VAC @ 50/60 Hz autoranging 



Line Deviation 



90-130 VAC & 180-256 VAC @ 47-63 Hz 



Line Transient/Surge Susceptibility ' 



1 .25 X highest rated nominal 
voltage or 300 Vrms, 
whichever is less, for 1 second. 



ELECTRO-MAGNETIC COMPATIBILITY 

FCC, Class A under FCC Rule 15, Subpart B, conducted and radiated. 

Canadian Radio Interference Regulations, C.R.C., c.1374. Sec. 2. as 
amended in The Canadian Gazette, Part II, Vol. 122, No. 20, dated Sept 
28, 1988. 

European EMC Directive (89/336/EEC) CISPR 22 (Class B). 
lEC 801-2:1984 8 kV air discharge 
lEC 801-3:1984 3 V/m. 27-500 MHz 
lEC 801-4:1988 1 kV mains. 500 V other. 



SAFETY AGENCIES 

UL, CSA. VDE, JIS 



Electrostatic Discharge 

Air Discharge 2.5 to 5.0KV no errors allowed 

5.1 to 10.0 KVrecoverable errors through system allowed 
10.0 to 20.0KV recoverable errors through 

power cycling allowed 

Contact Discharge 0 to 8.0KV recoverable en-ors through 



power cycling allowed 
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Author: John Hammond at NetFRAMEHQ 
:)ate: 8/29/96 1:25 PM 
Priority: Normal 

TO: Ahmad Nouri at NetFRAME_ENG 
CC: David Werblo 
CC: Michael OConnor 
Subject: DSM Commands 

" ' " Message Contents 

Ahmad, 



I had a look at the copy of Raptor Wire Services Architecture document 
and found that it was not new information for me. I have a copy of the 
VI. 2 document. Furthermore, these tour pages don't appear as 
"commands" to me. They seem to be more procedures. 

In any event, X still HKe our list from the white board for PCS: 

1- Power up 

2 . Power duwxi 

3. System Status to include system configuration (memory, processors 
cannistere present, PCI cards, SCSI devices, etc.) and serial numbers 
where Llie data Is available tHrough wire services. 

4. Read the Flight Recorder 

5. Reset System, it would be nice to have a cold and warm reboot but 
af noL, lets emulace che reset switch on the front panel for FCS. 

Thanks. 
John 



EXHIBIT E 



Version 1.3 

Octobers, 1996 



Prepared for 

NetFrame Raptor Implementation Group 
by 

Karl Johnson (KJ) 
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Raptor Wire Service Architecture 



Introduction 



"Wire Service" is the code name for the Raptor project system control, diagnostic and maintenance bus 
( formerly known as the CDM bus). Raptor is a completely "fly by wire" system - no switch, indicator 
or other control is directly connected to the function it monitors or controls. Instead, all the control and 
monitoring connections are made by the network of processors that comprise the "Wire Service" for the 
system. The processors are Microchip PIC processors and the network is a 400 kbps I^C serial bus. A 
limited understanding of PC protocol is a prerequisite for understanding Wire Service protocols (See 
"The I^C-bus and how to use it" - Philips Semiconductor, Jan 1992). Control on this bus is distributed, 
each processor can be either a master or a slave and can control resources on itself or any other 
processor on the bus. 



Wire Service Hardware Block Diagram 



Back Plan* 




NetFRAME CONFIDENTIAL DQCTIMF.NT 



Page 1 



Raptor Wire Service Architecture 



Write Byte Array Message 
Request 



Slave 


Type/RW 


Start Addr 


Start Addr 


Length 


Array 


• ■ • 


Array 


Address 




LSB 


MSB 


N 


Data 1 




DataN 



Response 



Slave 


Length 


Status 


Address 


0 


0/Success 



Log Type 

The Log data type is to be used for logging byte strings in circular log buffer. It is used to record system 
events in the NVRAM system log. 



Read Log Message 



Request 



Slave 
Address 


Type/RW 


Log Addr 
LSB 


Log Addr 
MSB 


Request 
1-255 






Response 














Slave 
Address 


Length 
N+6 


Log Time 
LSB 


Log Time 


Log Time 


Log Time 
MSB 


Log Addr 
LSB 


Log Addr 
MSB 


Log Data 
Byte 1 


• « * 


Log Data 
ByteN 


Status 
0/Success 








Write Log Message 
Request 












Slave 
Address 


Type/RW 


N/A 


N/A 


Length 
N( 1-249) 


Log Data 
Byte 1 


* « « 


Log Data 
ByteN 



Slave 


Length 


Status 


Address 


0 


0/Success 



Note: The maximum number of bytes that can be written in a log entry is 249, because the log processor 
adds 6 bytes of ID and timestamp to the beginning of the message. 

The addressing of log entries has some special characteristics: 

• Reading address 65534 (Oxfffe) is also special - It represents the address of the earliest available 
entry. 
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Raptor Wire Service Architecture 



• Reading address 65533 (Oxfffd) is special - It represents the address of next message in sequence 
from the last message read from the log. 

• The address of real log entries wraps at 65279 (Oxfeff). The next sequential entry after 65279 is 0. 

• Onlj^ the two special addresses above are recognized in reading the log. The address of is ignored 
on write and the next available entry is written. .... 

• To read the entire log in forward time order, read entry at address 65534. This returns the first log 
entry. Next read from address 65533 to get the next sequential log entry. Repeat the last step until 
status indicates failure. 

• To keep a complete external copy of the log, first read the entire log in forward time order. Then 
periodically read from the next valid entry (65533) to the end and add that to the external copy. 

Note: Multiple simultaneous readers of the log will interfere with each other. This may be detected by 
the fact that each reader will see a stream of entries that are missing some log entry sequence numbers. 
To recover, the log must be read from the oldest entry again. If multiple readers are anticipated, a byte 
in the byte array area should be selected as a semaphore and the lock byte data type can be used to 
synchronize access to the log. 

Note:Log messages can also appear out of sequence if the log is being filled rapidly enough that old 
messages must be discarded before they are read. In this case the log processor returns the oldest 
currently available entry for the next entry read. 

There are also conventions for the Log Data portion of the message or response. These are conventions 
and are not enforced by the Wire Service logging function. The conventions are as follows: 

Log Data Byte 1 : Severity Level Byte 
0x00 - Unknown 
0x10 - Informational 
0x20 - Warning 
0x30 - Error 

0x40 - Severe/Fatal Error 

Log Data Byte 2: Source/Encoding Byte - which entity logged the entry in the 4 high bits 
0x00 - Wire Service Internal 
0x10 - Onboard Diagnostics 
0x20 - External Diagnostics 
0x30 . BIOS 

0x40 - Time Synchronizer 

0x50 - Windows 

0x60 - Windows/NT 

0x70 - NetWare 

0x80 - OS/2 

0x90 - UNIX 

OxAO - VAXA^MS 

- which type of encoding of the message is used in the 4 low bits of the byte. 
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Raptor Wire Service Architecture 



0x00 - Binary 
0x01 - ASCII 
0x02 - Unicode 

Thus an external diagnostics ASCII error message would have a severity and source/encoding byte 
values of 0x30 and 0x21. 

For binary encoded messages, additional conventions apply: 

Log Data Byte 3 and 4 are used as the LSB and MSB of a 16 bit Message Identifier, Each source group 
(OS*s, BIOS, etc..) that wishes to log binary messages must maintain a file in a common format 
containing the definition of ALL possible binary messages from their source. This file contains the 
Identifier value and formatting string and any descriptive comments for each message. Identmust be 
maintained by each possible message source group and supplied as a file to any requestor. (Obsolete 
Message Identifiers MAY NOT be reused for old version compatability reasons) Log Data Bytes 5 and 
beyond are message arguments in format list order. 

An example binary message definition file entry for the BIOS might be: 

00045 "DIMM configuration bad - row %db - Types %3.3db %3.3db %3.3db %3.3db" 

Note: Most "C" printf formatting items will work except that the final letter of a numeric formatting 
sequence must be b (byte) s (short) or 1 (long) to how many bytes of the log message data it takes. 
Strings take up to the first null (zero terminated). 
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Event Type 

The event data type is to be used for alerting external interfaces of events in the Wire Service network. 
Event memory is organized as a bit vector. Each bit in the vector represents a particular type of event 
and there are a minimum of 16 bits in the vector.. Writing an event sets the bit representing the event in 
the bit vector. Whenever any bit in the event bit vector is non-zero, the interface indicates that events 
are present. 

Reading the event type returns one or more event ID's, depending on request length and events actually 
pending in the interface. Once an event ID is read, the corresponding event bit is automatically cleared 
internally. 



Request 



Slave 
Address 


Type/RW 


N/A 


N/A 


Request 
1-255 




Response 


Slave 
Address 


Length 
N(l-32) 


Event 
ID 


• • a 


Event 
ID 


Status 
0/Success 


Write Event Message 
Request 


Slave 
Address 


Type/RW 


N/A 


N/A 


Length 
1 


Event 
ID (1-15) 


Response 












Slave 
Address 


Length 
0 


Status 
0/Success 









Possible Event Types: 
CPU Status Change 
Power Status Change 
Canister Status Change 
Fan Status Change 
Communications Queue Event 
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Raptor Wire Service Architecture 



Wire Service Remote Interface Serial Protocol 

The Wire Service Remote Serial protocol is used to communicate Wire Service messages across a serial 
link from a Wire Service Remote Interface processor attached to a Raptor to a Wire Service Remote 
management processor. It encapsulates Wire Services messages in a transmission envelope to provide 
error free communications and link security. 

In order to be easily processed by the remote interface processor, the remote interface protocol is based 
on the concept of bjde stuffing. That is certain byte values in the data stream always have a particular 
meaning and if that value must be transmitted as by the underlying application as data, it must be 
transmitted as a two byte sequence. 

The bytes that have special meaning in the protocol are: 
SOM - Start of a message 
EOM - End of a message 

SUB - The following byte in the data stream must be substituted before processing 
INT - Event Interrupt 

If any of these byte values occur as data in a message, a two byte sequence must be substituted for the 
byte. That sequence is a byte with the value of SUB followed by a byte with the value of the original 
byte incremented by one. For example if a SUB byte were to occcur in a message it would appear on 
the serial data stream as a SUB followed by a byte whose value is SUB+1. 

Just as with Wire Service messages there are two classes of messages: 1) Requests - sent by remote 
managment systems (PC's) to the Wire Service remote interface and 2) Responses - returned to the 
requester by the Wire Service interface. The formats for the messages are as follows: 



Request 



SOM 


Seq.# 


TYPE 


Data 


« • « 


Check 


EOM 


Response 


SOM 


Seq. # 


STATUS 


Data 


« « « 


Check 


EOM 



Event Interru pt 
INT 



Where: 

SOM/EOM - Special data byte values marking the start and end of messages. 
Seq # -A one byte sequence number that increments on each request and is copied in the 
response. 
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TYPE - One of the following types of requests: 

IDENTIFY- Request the remote interface to send back identification information about the 

system to which it is connected. This also resets the next expected sequence 
number. This message type does not require security authorization to be 
established first. 

SECURE - Establish secure authorization on the serial link by checking password security 

information provided in the message with the Wire Service system password. 

UNSECURE - Clear security authorization on the link and attempt to disconnect it. (Requires 

security authorization to have been established) 

MESSAGE - Take the data portion of the message and pass it to Wire Service for execution. 

The response from Wire Service is sent back in the data portion of the 
response. (Requires security authorization to have been established) 

POLL - Query the status of the remote interface. This is generally used to determine if 

an event is pending in the remote interface. 



STATUS - One of the following response status values: 

OK - Everything relating to communication with the remote interface was OK 

OK_EVENT - Everything relating to communication with the remote interface was OK and 

there is one or more events pending in the remote interface. 
SEQUENCE - The sequence number of the request was not the current sequence number 

(retransmission request) or the next expected sequence number (new request). 
Sequence numbers may be reset by a IDENTIFY message. 
The check byte in the request message was received incorrectly. 
Something about the format of the message was incorect. Most likley, the type 
field has an invalid value. 

The message requires that security authorization be in effect, or if the message 
was of type SECURE, the security check failed. 



CHECK - 
FORMAT. 

SECURE - 



Check - 



A message integrety check byte. Currently the value is 256 - the sum modulo 256 
of all previous bytes in the message, (i.e. Adding all bytes in the message up to and 
including the check byte should produce a result of zero (0) ) 



INT- 



A special one byte message sent by the remote interface when it detects the 
transistion from no events pending to one or more events pending. This message 
can be used to trigger reading events from the remote interface. Events should be 
read until the return status changes from OK_EVENT to just OK. 
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